Surface interactions of monoclonal antibodies characterized by quartz crystal microbalance with dissipation: impact of hydrophobicity and protein self-interactions.
Surface adsorption of two monoclonal antibodies (mAb1 and mAb2), with widely different hydrophobicity and self-association behavior in solution, was examined by quartz crystal microbalance with dissipation monitoring to understand how adsorption and protein self-interactions near the surface are impacted by their intrinsic properties. The dependence of mass and viscoelastic properties of the adsorbed protein layer on the type of surface, presence of a surfactant, protein concentration, and pH were examined. Adsorption was significantly reduced in the presence of surfactant for both proteins, but for the more hydrophobic mAb2, residual adsorption remained on polystyrene (PS) and Teflon surfaces. Protein concentration had little impact on the adsorbed protein mass for silicon dioxide surface but had a significant impact for PS and Teflon surfaces. At high protein concentrations, an irreversible layer formed first upon which a reversible layer builds. Reversible adsorption was significantly greater at higher protein concentrations and significantly higher for mAb2, consistent with its higher propensity to reversibly self-associate in solution. The viscoelastic properties suggest that adsorbed protein layer at high protein concentrations is more hydrated. The adsorbed protein layer at lower pH was more hydrated, and possibly more unfolded, consistent with the behavior of the antibody in bulk solution.